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Table 1 Recording parameters of the plane VLS grating
r¢/mm y/rad rp/mm &/ rad
914. 35 —1. 157 2 1 099. 99 —0. 708 5
Fig. 1 Spherical wavefront recording system
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Fig 2 Groove density curve of the plane VLS grating
(a): Designed and expected groove density curve of the plane VLS
grating; (b): Absolute and relative error curve of the plane VLS

grating between designed and expected groove density
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Fig 3 Resolution curve of the plane VLS grating
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Fig 5 Effects of recording distance
errors on focal curve
(a): Focal curve of recording distance errors; (b): Focal absolute er-
ror curve of recording distance errors
Fig 4 Effects of recording distance error on
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Fig 7 Effects of recording angle error on
groove density absolute error curve
Fig 6 Effects of recording distance errors on image
(a) ; Image width; (b): Resolution
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949 ‘ Fig 8 Effects of recording angle error on focal curve

(a): Focal curve; (b): Focal curve absolute error curve
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Fig 9 Effects of recording distance errors on image

(a): Image width; (a): Resolution
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Fig 10 Compensation for recording distance error
(a): Absolute error curve of groove density; (b): Absolute error

curve of focal; (¢): Image width curve; (d): Resolution curve
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4 Fig 11 Compensation for recording angle error

(a): Absolute error curve of groove density; (b): Absolute error

curve of focal; (¢): Image width curve; (d): Resolution curve
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Study on the Effects and Compensation Effect of Recording Parameters Error
on Imaging Performance of Holographic Grating in On-Line Spectral Diagnose

JIANG Yan-xiu'" ?, Bayanheshig'* , YANG Shuo' ?, ZHAO Xulong' ?, WU Na', LI Wen-hao'
1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract To making the high resolution grating, a numerical calculation was used to analyze the effect of recording parameters
on groove density, focal curve and imaging performance of the grating and their compensation. Based on Fermat’s principle,
light path function and aberration, the effect on imaging performance of the grating was analyzed. In the case of fixed using pa-
rameters, the error of the recording angle has a greater influence on imaging performance, therefore the gain of the weight of re-
cording angle can improve the accuracy of the recording angle values in the optimization; recording distance has little influence on
imaging performance; the relative errors of recording parameters cause the change of imaging performance of the grating; the re-
sults indicate that recording parameter errors can be compensated by adjusting its corresponding parameter. The study can give
theoretical guidance to the fabrication for high resolution varied-line-space plane holographic grating in on-line spectral diagnostic

and reduce the alignment difficulty by analyze the main error effect the imaging performance and propose the compensation method.
Keywords Varied-line-space plane holographic grating; Resolution; Focal curve; Groove density error; Spectral width
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